INTRODUCTION
The finite difference procedure that is a foundation for the present work was developed in rel;. [9, 10] . In ref.
[9] transient cooling was examined for a semitransparent material with a refractive index of one.
The method was extended in ref.
[10] to larger refractive indices that provide internal reflections. In refs.
[9, 10] the layer was initially hot and was cooled by exposure to a cold wtcuum environment. 
The 
and _o._ = (I--pd)gt_2+pjL._ (Fig. 1) 
where for conditions including incident external radiation 
To account for convection at each boundary, equation 
In the finite difference procedure the _a2At/'_X2 and _2t/¢_X2 are needed at i = 1 for use in equation (5).
: _:
The quantity (¢2 _,)/AX_ is substituted in equation (8) for the first derivative at i = 3/2, and either equa-
For i = 1 substitute equations (9al and (9b) into equation (5) to give, after rearrangement,
The tridiagonal array is solved using the algorithm in refs. [13, 14] . At each X,, At, is added to t, to advance the temperature to the next time.
To evaluate thc radiative source term R(t), equation (2) 
Equations (6} and (10} provide a tridiagoual system for obtaining Ate, Ate .... AtG the coefficients are given in the Appendix.
?R/gt is needed for the h, coefficients. From equation (2): (1) and (2), a small time step AT = 0.005 was used for the first 20A'r; after that Ar = 0.01 was used. Typical computing times to reach r = 2.0 were 4 min on a Cray X-MP.
In most instances the temperature distributions for r = 1.5 were less than 1%
away from steady state. 
Transient ener.qy balance
This was evaluated using 4<,h and _]<,.<. from equation (4). Note that in the limit when n = I, Pb = P. = 0 and Ab = A_ = 0; the Pb 
where p,,(n) is given in ref. [n Fig. 2(a) where the hlyer is rather optically thin, external radiation passes readily into the interior to R.SIEGEL The optical thickness is increased to ,,,. = 2 in Fig. 
2(b)
. It is more difficult l\_r radiation to pass into the (c) These conditions simulate heating a ceramic component by exposure on one side to a soot filled flame, and providing convective cooling only on the other side.
In Fig. 6(a) there is a large effect of increased refractive index in making the temperature distributions somewhat more uniform. At the hot side boundary the In Fig. 6(b (a)
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